Abstract. Adenoid cystic carcinoma (ACC) is a rare malignant tumor, reportedly representing <1% of all head and neck cancers. There have been few reported cases of ACC of the upper airway presenting as a midline mass. This is the case report of a 47-year-old female patient who presented with such a midline neck mass. The mass was approached and investigated as a thyroid mass, but was ultimately found to be a tracheal tumor with thyroid invasion. We herein discuss in detail the patient history, investigation and treatment.
Introduction
Adenoid cystic carcinoma (ACC) was first described by Spies in 1930 (1) . It constitutes a rare, malignant tumor, reportedly representing <1% of all head and neck cancers. ACC may arise at various sites in the body, including the salivary glands. However, the minor salivary glands of the oral cavity are the most common site, comprising 60% of all cases (2) .
ACC typically grows slowly, but carries a high overall recurrence rate (≤53%) after initial primary treatment. The risk of recurrence increases in cases with perineural or vascular invasion, positive resection margins and solid histological characteristics. Moreover, the recurrence rate is generally higher in women (3) . Evidence of vascular invasion and positive margins may be used as predictors of tumor recurrence (2, 4, 5) .
As the presence of this tumor at sites other than the head and neck is quite rare, and since the progression of the disease is occasionally indolent, accurateand timely diagnosis may be difficult.
In this report, we present a rare case of upper tracheal̸subglottic ACC mimicking thyroid carcinoma at presentation and the detailed diagnostic process that led to treatment.
Case report
A 47-year-old woman with known hypothyroidism presented with a history of gradual progressive neck swelling for 6 months, a cough persisting for 4 months, shortness of breath and hoarseness for 1 week. The patient was referred to the Department of Otolaryngology at King Fahad Medical City (Riyadh, Saudi Arabia). As part of the diagnostic investigations, the patient underwent flexible bronchoscopy that revealed no abnormal findings. The pulmonologist at King Fahad Medical City diagnosed the patient with asthma, and treated the respiratory symptoms with bronchodilators and inhaled steroids. The patient experienced some improvement, but her symptoms were not completely eliminated. The patient had no history of weight loss, dysphagia, pain, or exposure to radiation, and no family history of malignancy. In addition to antiasthmatic inhalers, the patient was prescribed levothyroxine (50 µg daily) and antihypertensive medications (amlodipine, 10 mg).
Physical examination revealed a firm midline mass with smooth, regular borders, sized ~3x4 cm, with no palpable cervical lymph nodes. The mass was located right below the level of the cricoid cartilage and moved with swallowing. Flexible laryngoscope examination revealed left vocal cord paralysis. Routine laboratory investigations, including thyroid function tests, were within the normal limits. An ultrasound revealed a normal-sized right thyroid lobe, with a left lobe measuring 1.7x1.6x4.4 cm. Although both lobes exhibited heterogeneous echotexture, it was more prominent in the left lobe, which demonstrated increased vascularity with no discrete nodules. Fine-needle aspiration (FNA) of the thyroid reported findings consistent with follicular neoplasm̸suspicious for follicular neoplasm. Computed tomography (CT) revealed diffuse enlargement of the thyroid gland, more prominent on the left side, with significant tracheal compression and possible underlying infiltrative processes, but no cervical lymphadenopathy ( Figs. 1 and 2 ). Based on the FNA and imaging results, the patient was scheduled to undergo total thyroidectomy and possible tracheal resection. Intraoperatively, the thyroid lobes were small and hard, with no gross invasion of the recurrent laryngeal nerve, apparent gross invasion of the trachea, and surrounding edema. As the intraoperative findings were atypical of thyroid carcinoma, frozen specimen sections from the tracheal wall, thyroid gland and left recurrent laryngeal nerve were analyzed. The results reported poorly differentiated carcinoma with adenoid cystic features in the tracheal wall and thyroid gland. The left recurrent laryngeal nerve was reported negative for malignancy.
The surgeons decided to close and plan a second-stage operation after receiving the final surgical pathology report and discussing the results with the patient. The final pathology report confirmed the diagnosis of ACC with predominant tubular and cribriform patterns, with a positive tracheal resection margin and evidence of perineural invasion. The abdominal and chest CT scans, as well as a positron emission tomography scan, were negative. The patient was subsequently rescheduled to undergo total laryngectomy with bilateral neck dissection and tracheal resection. Intraoperatively, the larynx, left side of the cricoid cartilage and the first two tracheal rings were found to be infiltrated by ACC. Total laryngectomy with partial pharyngectomy and tracheal resection with bilateral neck dissection were completed without complications. The final pathology confirmed the diagnosis of ACC involving the larynx and trachea. The epicenter of the tumor was located in the subglottic region and upper trachea, with extensive submucosal tumor formation involving the entire left hemilarynx. However, all regional lymph nodes were negative for malignancy. The final diagnosis was locally advanced ACC of the trachea, stage T4N0M0.
Discussion
Rare tumors are difficult to diagnose, particularly when their location is uncommon. Tracheal tumors are classified into three categories, namely benign, primary malignant and secondary malignant. Primary malignant tumors most frequently originate from the epithelium or glandular tissues of the trachea. It is extremely rare for these tumors to arise from the connective tissue of the trachea. The two most common types of epithelial tumors are squamous cell carcinoma and adenoid cystic carcinoma, which occur in generally equal proportions. Squamous cell carcinoma is more common in men, while ACC does not show any gender predilection. Pathologically, squamous cell carcinoma is believed to arise from the tall columnar pseudostratified epithelium of the trachea, whereas ACC arises from the mixed seromucinous glands within the trachea (6) .
Patients with ACC may present with a slowly progressive shortness of breath and cough, often misdiagnosed as asthma due to the slow rate of ACC progression. In advanced cases, hemoptysis or stridor may be the main diagnostic characteristics. Some patients may also present with hoarseness and weight loss (7) . Although rarely, patients may also present with midline neck swelling (8, 9) . Due to its non-specific symptoms and slow progression, the mean interval between symptom presentation and correct diagnosis of ACC has been reported to be 12 months (10). Azar et al reported 6 cases of tracheal ACC; dyspnea and non-productive cough were the most frequent complaints, and the duration of symptoms prior to final diagnosis ranged from 6 to 24 months. Although our patient presented with classic, non-specific clinical findings, a follicular pattern in the FNA led to the initial diagnosis of malignant thyroid neoplasm (11) .
The clinical and pathological characteristics of tracheal ACC were first reported by Billroth in 1859 (7, 12) . Despite their rarity, these tumors are the most common type of salivary gland neoplasms in the lungs (13) . ACC commonly occurs in the trachea or main stem bronchi. ACC characteristics may be found anywhere along the tracheal structure, although they tend to be concentrated in the upper region. Histologically, salivary gland ACC is identical to ACC originating elsewhere, with both often demonstrating a tendency towards submucosal extension.
On microscopic examination, cytological smears consisted of small cells with hyperchromatic nuclei and eosinophilic cytoplasm. However, relying on these characteristics as the only diagnostic criterion may lead to a misdiagnosis, particularly when ACC is encountered outside the salivary glands, as was the case with our patient (9) . The FNA in our patient revealed alterations in the follicular cell architecture characterized by cell crowding, microfollicles and dispersed isolated cells, with some atypical cells containing a scant amount of colloid. These characteristics supported the diagnosis of follicular thyroid neoplasm. However, this misdiagnosis may be attributed to the fact that the FNA specimen was collected from the part of the tumor invading the thyroid gland. Immunohistochemical staining for thyroglobulin or calcitonin may help confirm the diagnosis of thyroid neoplasms; however, these procedures are not routinely performed without clinical suspicion of other possible diagnoses. There are three recognized histological subtypes, namely tubular, cribriform and solid, with the cribriform type being the most common.
One classic feature of ACC is frequent perineural invasion (14) , accounting for an increased likelihood of positive microscopic surgical margins at tracheal resection. Regional nodal metastasis has been reported to be ~10%. Over 50% of patients with tracheal ACC develop hematogenous spread, commonly to the lungs (11) . In the present case, however, the patient's chest, abdomen and pelvic preoperative CT scans revealed no distant metastases.
Surgical resection is the treatment of choice for tracheal tumors, whether benign or malignant. The type of surgery is determined based on the location and extent of the tumor. The standard surgery for ACC is sleeve resection of the trachea with primary tracheal anastomosis (15) . When ACC is located in the upper trachea, tracheal resection combined with total laryngectomy or laryngopharyngectomy may be necessary, after which a permanent tracheal stoma is required. When ACC involves the carina and main bronchi, a variety of carinal resections and reconstructions are required, involving more intricate surgical techniques. Cricotracheal resection may also be performed in the presence of a subglottic tumor extending to the proximal trachea. Surgical complications usually relate to the extent of the surgery and the clinical status of the patient, and may include anastomotic or wound dehiscence, tracheoesophageal fistula, pharyngeal or esophageal leaks, vocal cord palsy, or dysphagia due to pharyngeal stricture. However, such complications and the resultant mortality have decreased significantly in last decade (16) .
Radiotherapy is usually recommended for incomplete resections or positive margins, as it may provide additional local disease control (7, 14) . The recommended dose is 54-60 Gy (17). Silverman et al (18) performed a retrospective study to determine the benefits of postoperative radiation therapy in patients with ACC of the head and neck. Their results indicated that the addition of postoperative radiation therapy may improve overall survival in patients with advanced T-stage tumors and improve locoregional control in patients with microscopically positive margins. However, the therapy showed no demonstrable benefit in patients with negative margins.
As our patient was diagnosed with an advanced T-stage tumor (T4), she received a radical dose of radiotherapy of 64 Gy using the intensity-modulated radiation therapy technique (18) .
Combined-modality therapy with surgery and postoperative radiation may improve locoregional control, particularly in advanced-stage disease. Published reports on locoregional control rates for ACC treated with surgery alone range from 40 to 46% at 5 years and from 21 to 25% at 10 years, compared with the locoregional control rates for ACC treated with surgery and postoperative radiation (64-95% and 68-83%, respectively). Patients with stage III or IV tumors are most likely to benefit from combined-modality therapy, with locoregional control rates of 16.8% with surgery alone vs. 51.3% with surgery and radiation (18) . The majority of clinicians hypothesize that the additional benefit of postoperative radiation therapy of ACC of the head and neck would translate into the same benefit when used in the treatment of tracheal ACC. However, no randomized control studies have shown any additional benefit with adjuvant radiotherapy.
The overall survival rate of tracheal ACC has been reported to range between 65-79% at 5 years and 53-57% at 10 years (19) . Gessrted et al reported a 5-year survival rate of 52.4% for resected ACC and 33.3% for unresectable ACC (16). Oplatek et al reported that patients with advanced-stage tumors had a lower median 10-year survival rate compared with patients with stage I or II tumors. The median survival rate was 68 and 61 months for stage III and IV disease, respectively (20) .
It remains unclear whether treatment of tracheal ACC with chemotherapy, either as adjuvant or mainstay treatment, carries any clear benefit (7) .
Our patient had a T4-stage tumor with perineural invasion and a high risk of recurrence requiring close follow-up. Accordingly, she was followed up for >1 year, without any evidence of recurrence.
In conclusion, the case presented herein should alert clinicians to the rare presentation of thyroid masses that do not primarily originate from the thyroid gland. Thorough evaluation of such masses may result in early diagnosis and timely, more effective treatment.
